In biparental species, parents often cooperate by emphasizing different parental roles. However, these parental sex differences often disappear when only one parent is present. For example, under natural conditions, the female convict cichlid fish, Archocentrus nigrofasciatus, typically remains with the offspring while the male spends most of his time patrolling the territory and chasing intruders. With the removal of the mate, either parent is capable of raising the offspring alone, and when doing so, they each perform all parental roles. We tested how the presence and absence of the mate and the presence and absence of an intruder influence parental sex-role specialization in A. nigrofasciatus. When presented with an intruder, widowed males left the offspring unattended more often and spent more time attacking the intruder compared with widowed females. For intact pairs, males showed a tendency to leave the offspring more than their mates but this sex difference was not significant. However, these paired individuals rarely left the offspring unattended. With an intruder present, paired males and females spent the least amount of time with the offspring (compared with widows and paired individuals without an intruder present), with males spending significantly more time with the intruder than females. Unlike pairs without an intruder, parents with an intruder changed roles only in support of the other parent. Thus, females rarely approached the intruder unless the male was also present and the male rarely approached the offspring without the female also being present. We speculated that the male's inability to remove the intruder caused females to support the male in attacking the intruder and the male returned to the offspring and joined the female during those periods when the intruder was least threatening.
Parental division of labour and the shift from minimal to maximal role specializations: an examination using a biparental fish In biparental species, parents often cooperate by emphasizing different parental roles. However, these parental sex differences often disappear when only one parent is present. For example, under natural conditions, the female convict cichlid fish, Archocentrus nigrofasciatus, typically remains with the offspring while the male spends most of his time patrolling the territory and chasing intruders. With the removal of the mate, either parent is capable of raising the offspring alone, and when doing so, they each perform all parental roles. We tested how the presence and absence of the mate and the presence and absence of an intruder influence parental sex-role specialization in A. nigrofasciatus. When presented with an intruder, widowed males left the offspring unattended more often and spent more time attacking the intruder compared with widowed females. For intact pairs, males showed a tendency to leave the offspring more than their mates but this sex difference was not significant. However, these paired individuals rarely left the offspring unattended. With an intruder present, paired males and females spent the least amount of time with the offspring (compared with widows and paired individuals without an intruder present), with males spending significantly more time with the intruder than females. Unlike pairs without an intruder, parents with an intruder changed roles only in support of the other parent. Thus, females rarely approached the intruder unless the male was also present and the male rarely approached the offspring without the female also being present. We speculated that the male's inability to remove the intruder caused females to support the male in attacking the intruder and the male returned to the offspring and joined the female during those periods when the intruder was least threatening.
 2001 The Association for the Study of Animal Behaviour
A hallmark of biparental care is the cooperation that two parents display when trying to raise the same offspring. While many studies concede its importance (e.g. both parents are required to provide sufficient food or protection; see review by Clutton-Brock 1991), few studies have examined this cooperation. In birds, where biparental care has received considerable attention, Gowaty (1996) observed that studies often ignore which parent does what in the nesting cycle. It is possible that the cooperation consists of each parent confining itself to its own sex-typical role. For example, Kendeigh (1952) suggested some degree of parental role specialization after observing females spending more time incubating eggs and males emphasizing territory defence. Gowaty (1996) noted that although documentation is minimal, many investigators apparently accept that such sex differences occur throughout the parental stage. However, even with such sex differences in parental care, birds often raise their offspring when widowed, or when their mates reduce their participation in offspring care (e.g. see review by Sasvari 1986). These experiments suggest that the coordination of roles displayed in biparental birds is flexible and may depend on the presence and the behaviour of the other parent.
Perhaps similar to birds, a growing literature on several monogamous rodents species suggests that biparental behaviour also is coordinated such that one parent stays with the offspring if the mate is away foraging (e.g. Gubernick et al. 1993; Solomon 1993; Wang & Novak 1994; Wynne-Edwards 1995) . This coordination serves to ensure that at least one parent remains with the pups and Correspondence: M. Itzkowitz, Department of Biological Sciences, 31 Williams Hall, Lehigh University, Bethlehem, PA 18015, U.S.A. (email: mi00@lehigh.edu 
